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1. Introduction 

Our initial aim in building the Toolkit and Resource Environment to Assist Translation (TREAT) 

was to provide translators with a hands-on framework as a single access point for learning about, 

using, and sharing a wide variety of online tools to support their task needs. Our extreme 

programming approach to the software engineering of this framework has enabled our in-house 

senior translator—as subject matter expert and experienced software user—to participate fully in 

the software design, evaluation, and iterative modification process. As a result, TREAT 

incorporates principles of user-centered design and feedback from regular user sessions that 

guide ongoing development decisions (Hobbs et al., 2009). 

The design of TREAT assumes that translators will come to this framework with different 

technical support needs. For new users, TREAT is set up by default with settings that give them 

direct access to a simple Translation Page (screen) for immediate task work upon opening the 

framework. For users with prior experience using the tool, TREAT has “any-time” options so 

that they can adjust, as needed or preferred, the built-in settings. TREAT permits three 

progressively more complex “levels of use” of options:  

1. Configure the framework and screen layouts via checkboxes on a Configuration Page 

(screen) by selecting resources from among the available data sets, tools, and settings, 

appropriate for each task.  

2. Extend the framework from either the Configuration Page using the Browse/Upload buttons 

by resource type or the Translation Page using a right-click menu (pop-up panel, at cursor) 

with a reconfigurable list of context-sensitive calls sending selected text to available or 

other new applications.  

3. Build their own applications (mashups) in the Toolbar Window of the Translation Page 

(bottom of screen) to automate frequently repeated sequences of steps by combining two or 

more resources into a new service. 

In this report, we describe our ongoing work with extensions to TREAT and the unexpected 

result that we now see simple incremental changes to this framework introducing valuable side 

effects. The extensions support a wider range of users including language learners, their 

instructors, non-translators, as well as the original users and translators, who provide more 

feedback to the tool and framework developers. With the inclusion in TREAT of new software 

tools to support these users, our translator discovered that the new tool combinations—though 

intended to support others—have had the side effect of helping him; he reports that he can now 

find more phrases that he used to miss in his translations, enabling him to post-edit his own work 

and boost the quality of his translations.   
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2. Approach 

With the initial framework in place, we decided to expand TREAT to provide support to two 

new groups of users: students learning to be Arabic-language translators and teachers training 

them.  The students and the teachers are native English speakers, so the training includes 

learning how to read Arabic script, understand Arabic text, and translate Arabic text into English.  

We began by taking a first guess at the tools that the students would find most useful in 

supplementing their lessons. To that end, we reviewed our own in-house patterns of tool use, 

identifying the following: 

• The software tools that the non-Arabic speakers and one student of Arabic in our lab 

selected and used effectively when needing to understand Arabic texts in the context of a 

project (when the translator was not available to assist them). 

• The extent to which people configured a tool by changing the default settings as needed. 

• The extent to which people extended a tool either by modifying the underlying code or by 

going back to the developer with a request to make the modifications. 

• The combinations and regular sequences in which these tools were used as each person 

pieced together possible meanings of their texts. The “levels of use” analysis—from 

selecting to configuring to extending, and then to building effective, new sequences—by 

analogy with the design breakout in TREAT (see the three TREAT options outlined 

previously) also defined a new role for team members in developing TREAT: they would 

be non-translators in the user base of the TREAT framework. 

The three software tools that we identified were the following: 

• For short passage or single segment translations:  MTriage, a front-end desktop 

application with numerous configuration settings, preprocesses and sends a source 

language text through multiple, back-end machine translation (MT) engines and displays 

the results in a spreadsheet or table with one source language segment per row and 

corresponding MT outputs horizontally aligned across columns (Hobbs et al., 2008). 

• For word sense disambiguation of one or more Arabic tokens:  the Buckwalter-based 

Lookup Tool (BBLT), a front-end application (desktop and Web) with a configuration 

page, displays all Buckwalter analyses of each input token in a table with one sense per cell 

beneath that token and lets users determine cell content in the display with lemma forms, 

parts-of-speech, translations, and other options (Micher and Voss, 2008). 
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• For token or segment markup for downstream processing:  The item markup tool (IMT), a 

desktop application, enables users to build tagged texts (as ground-truth data sets for 

machine learning in other applications, such as named entity or wh-element annotation (in 

MT evaluation), by “highlighting” the relevant strings in a textbox window and labeling 

them by given categories (Tate and Voss, 2006). 

While conducting our review, we were also asked by non-Arabic speaking archivists and 

analysts for assistance in identifying and learning to use software tools to triage Arabic language 

texts that they could not be understood, for possible follow-on translation by experts. Given all 

the possible users of TREAT, we realized that to continue with a user-centered design for an 

expanded user base, we would need to identify the levels of source language expertise and tool 

training of TREAT users (figure 1). Doing this would enable us to track and ultimately assess 

when the framework is effective for different types of users.*   

 

Figure 1.  Characterization of TREAT users by source language 

level (ILR) and training level (tool use).  

Note:  Dots indicate users; straight lines show training paths of TREAT users, and 

dashed lines are notional training paths for TREAT users as they progress in 

language learning. 

                                                 
*We expect that methodological insights from Koeling et al., 2004; Koehn, 2009; and forthcoming experimental results by 

Day et al., 2006, together with our own rapid evaluations (per Kirkpatrick, 1994) will guide future development choices. While 

non-Arabic speakers have been found to perform as high as Interagency Language Roundtable (ILR) level 3 on MT test materials 

(Jones et al., 2007), we are not aware of research on the impact of translation software availability on rate of language learning. 
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3. Result and Ongoing Work 

One result of our approach for the student/teacher users of TREAT has been to develop an 

activity with these tools that gives our targeted new students, in particular, both immediate and 

training-relevant exposure to a variety of Arabic language sources on the internet.  The activity 

was selected to enable the students to practice a range of document exploitation tasks as diverse 

as triage, information extraction, and short summary-report writing. The students are asked to 

find and write short gist of a daily news story that is relevant to a current news event described 

by the teacher. The teacher may conduct a search beforehand and store these as a collection as an 

answer set, or choose to search at the same time as the students, encouraging everyone’s 

curiosity and giving the class a sense of shared discovery. 

By copying and pasting of an Arabic news story or perhaps just a title or a photo caption into the 

MTriage window, the students can quickly generate multiple parallel English translations. The 

students can scan these translations to get an initial sense of whether the article might be relevant 

to the designated event.  They can then use BBLT to lookup the meanings of individual phrases 

in the stories that were oddly translated by the MT engines. They can also back-translate English 

words into Arabic with other engines in MTriage to trace the source of odd word choices. BBLT 

also can be set with diacritics on, so that words will appear in their table cell with their English 

translation and disambiguated in the Arabic spelling. 

Both these tools immerse the students in an active process of looking for equivalent Arabic and 

English phrases, a key part of training for text translation that necessarily entails choosing 

equivalent expressions in English that match the meaning intended in the given Arabic text. To 

annotate the textual evidence for their gist of the Arabic story, students can upload the source 

text into IMT and use it to highlight the essential elements of information, the wh-elements, such 

as the people and organizations (who), the times and dates (when), and the locations and spatial 

relations (where).  

Current work with TREAT involves building the interfaces to these three tools, so that they are 

properly called from within TREAT, with results from the tools returned as needed for TREAT.  

The TREAT Configuration Page now indicates the option to select these tools. Figure 2 shows a 

TREAT Translation Page window with an Arabic sentence in the top source language textbox 

and a translator’s English target language version of that sentence. By selecting the Text Markup 

icon from the Toolbox at the bottom of the TREAT window, the user can launch IMT (markup 

tool) windows and then markup the source and target texts, as shown in figure 2. 
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Figure 2.  Screenshot of TREAT (translation of Arabic source into English target) and two corresponding markup 

tool windows on Arabic source and English target, respectively (yellow = who, purple = when, blue = 

where). 

After numerous sessions testing the combination of producing his translations and doing the 

parallel wh-element markups with the IMT† in the process of another project whose texts 

contained lengthy sentences, our translator began to notice that the wh-element markup process 

provided him indirectly with an informal quality control tool. The highlighting gave him an easy 

way to quickly verify that he had captured the corresponding elements in the translations.  

Ongoing work with TREAT now includes augmenting the interfaces to BBLT and MTriage so 

that users can open the XML files output by those tools directly within IMT, rather than as 

separate windows, as shown in figures 3 and 4, and work with the same IMT interface to do their 

markups.  

                                                 
†His work also entailed debugging other options in the markup tools hidden from these screenshots. 
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Figure 3.  Wh-element markup on English translations output by BBLT. 

 

Figure 4.  Wh-markups on machine-translated texts output from seven MT engines into spreadsheet by MTriage. 

4. Conclusion 

The purpose of the TREAT framework is to enable translators to access multiple components for 

performing translation tasks. The most effective method for developing (and extending) the 

framework involves an iterative, user-centered approach, where specific user tasks impact the 

design, as opposed to software functionality driving what the user can do with the tools. The 

extreme programming paradigm enabled the translator (as both subject matter expert and 

potential end-user) to participate fully in the software design, evaluation, and iterative 

modification process. The resulting framework has a more direct impact on translator 

productivity as well as being an excellent basis for training inexperienced users on core 

translation tasks by supporting multiple levels of usage. 
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